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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-2851$/3$3(56
D,(((7UDQVDFWLRQVRQ0RELOHFRPSXWLQJ
E(75,(OHFWURQLFVDQG7HOHFRPPXQLFDWLRQ5HVHDUFK,QVWLWXWH-RXUQDOV
F,(((WUDQVDFWLRQVRQ60&
G,(((WUDQVDFWLRQVRQ.QRZOHGJH%DVHDQG'DWD(QJLQHHULQJ
H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SUREOHPVXVLQJVRIWFRPSXWLQJWRROV,QZLUHOHVVQHWZRUNLQJZLWKP\FROODERUDWRUV,SURSRVHGD0$&SURWRFRO
WRLPSURYHHIILFLHQF\RIFKDQQHOXWLOL]DWLRQ7KHRWKHUZRUNVZDVZLWKP\VWXGHQWWRUHGXFHORFDWLRQ
PDQDJHPHQWFRVWLQFHOOXODUQHWZRUNV,DOVRSURSRVHGDQHIILFLHQWGHYLFHGLVFRYHU\SURWRFROIRU%7QHWZRUNV
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QHXUDOQHWZRUNV7KHZRUNRQELRLQIRUPDWLFVZDVDERXWIUDJPHQWDVVHPEO\DOJRULWKPXVLQJ*$3OHDVHDOVR
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㸧! +<RVKLNDZD.$NDPD+0DEXFKLDQG56DWRK)OH[LEOHKDUGZDUHVRIWZDUHFRRSHUDWLRQV\VWHPZLWK
+Z0RGXOHERDUGDQGFRGHVLJQIUDPHZRUNE\(75HFHQW$GYDQFHVLQ6\VWHPV&RPPXQLFDWLRQVDQG&RPSXWHUV
:6($63UHVVSS
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! .0LXUD.$NDPDDQG+0DEXFKL*HQHUDWLQJ6SHT5XOHVEDVHGRQ$XWRPDWLF3URRIRI/RJLFDO(TXLYDOHQFH
,QW-RI&RPSXWHU6FLHQFH9RO1R6XPPHUSS
! .0LXUD.$NDPDDQG+0DEXFKL&UHDWLRQRI(75XOHVIURP/RJLFDO)RUPXODV5HSUHVHQWLQJ(TXLYDOHQW
5HODWLRQV,QW-RI,QQRYDWLYH&RPSXWLQJ,QIRUPDWLRQ	&RQWURO9RO1RSS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F◊✲Ⓨ⾲
! =KHQJ&KHQJ.$NDPDDQG+0DEXFKL(7;$ODQJXDJHIRUSURFHVVLQJRI;0/GDWDE\(7UXOHV3URF
RIWKH7KLUG,QWHUQDWLRQDO&RQIHUHQFHRQ,QQRYDWLYH&RPSXWLQJ,QIRUPDWLRQDQG&RQWUROSDJHV
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
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࣡࢖ࣖࣞࢫࢭࣥࢧࢿࢵࢺ࣮࣡ࢡ࡟࠾ࡅࡿ $QW&RORQ\
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ࠕ*HQHUDWLQJ6SHT5XOHVEDVHGRQ$XWRPDWLF3URRIRI/RJLFDO(TXLYDOHQFHࠖ

,QWKH(TXLYDOHQW7UDQVIRUPDWLRQ(7FRPSXWDWLRQPRGHODSURJUDPLV
FRQVWUXFWHGE\WKHVXFFHVVLYHDFFXPXODWLRQRI(7UXOHV$PHWKRGE\
PHWDFRPSXWDWLRQE\ZKLFKDFRUUHFW(7UXOHLVJHQHUDWHGKDVEHHQ
SURSRVHG$OWKRXJKWKHPHWKRGFRYHUVDEURDGUDQJHLQWKHJHQHUDWLRQRI
(7UXOHVDOOLPSRUWDQW(7UXOHVDUHQRWQHFHVVDULO\JHQHUDWHG
*HQHUDWLRQRIPRUH(7UXOHVFDQEHDFKLHYHGE\VXSSOHPHQWLQJJHQHUDWLRQ
PHWKRGVZKLFKDUHVSHFLDOL]HGIRULPSRUWDQW(7UXOHV$
 ▱㆑᝟ሗᏛㅮᗙ
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VSHFLDOL]DWLRQE\(TXDWLRQ6SHTUXOHLVRQHRIWKRVHLPSRUWDQWUXOHV
$6SHTUXOHGHVFULEHVDSURFHGXUHLQZKLFKWZRYDULDEOHVLQFOXGHGLQDQ
DWRPFRQMXQFWLRQDUHHTXDOL]HGGXHWRSUHGLFDWHFRQVWUDLQWV,QWKLV
SDSHUZHSURSRVHDQDOJRULWKPWKDWV\VWHPDWLFDOO\DQGUHFXUVLYHO\
JHQHUDWH6SHTUXOHVDQGGLVFXVVLWVHIIHFWLYHQHVVLQWKHV\QWKHVLVRI(7
SURJUDPV$6SHTUXOHLVJHQHUDWHGEDVHGRQSURRIRIDORJLFDOIRUPXOD
FRQVLVWLQJRIJLYHQDWRPVHWDQGGLVHTXDOLW\7KHSURRILVFDUULHGRXW
E\XWLOL]LQJVRPH(7UXOHVDQGWKHXOWLPDWHO\REWDLQHGUXOHVLQ
JHQHUDWLQJ6SHTUXOHV

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
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
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SS6HSWHPEHU
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͆⿢ุဨᨭ᥼࡟ྥࡅࡓ㔞ฮ᥎ᐃ࡟㐺ࡋࡓ
ุ౛ࢱࢢࡢᵓ⠏͇),7➨  ᅇ᝟ሗ⛉Ꮫᢏ⾡ࣇ࢛࣮࣒ࣛㅮ₇ㄽᩥ㞟(SS6HSWHPEHU
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͆࣡࢖ࣖࣞࢫࢭࣥࢧࢿࢵࢺ࣮࣡ࢡ࡟࠾ࡅࡿ $QW&RORQ\
2SWLPL]DWLRQ ࢆ⏝࠸ࡓ㐺ᛂⓗ⤒㊰᥈⣴͇),7➨  ᅇ᝟ሗ⛉Ꮫᢏ⾡ࣇ࢛࣮࣒ࣛㅮ₇ㄽᩥ㞟)
SS6HSWHPEHU
! .HLLFKL7DNDPDUX+LGH\XNL6KLEXNL5DIDO5]HSND0DVDIXPL0DWVXKDUD.RML0XUDNDPLDQG<DVXWRPR.LPXUD
͆3URSRVDORI3UHFHGHQWV3URFHVVLQJ6\VWHPIRU6XSSRUWLQJ-DSDQHVH/D\-XGJHV͇6HFRQG,QWHUQDWLRQDO
6\PSRVLXPRQ8QLYHUVDO&RPPXQLFDWLRQ,68&3RVWHU6HVVLRQ1R2VDND-DSDQ'HFHPEHU
! 5DIDO5]HSND0DVDIXPL0DWVXKDUD<DVXWRPR.LPXUD.HLLFKL7DNDPDUX+LGH\XNL6KLEXNLDQG.RML0XUDNDPL
 ▱㆑᝟ሗᏛㅮᗙ
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͆7RZDUG$XWRPDWLF6XSSRUW)RU-DSDQHVH/D\-XGJH6\VWHP3URFHVVLQJ3UHFHGHQW)DFWRUV)RU6HQWHQFLQJ
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! ⩚ከ㔝㢧㸪Ⲩᮌ೺἞㸪ᯇཎ㞞ᩥ͆ ➽㟁఩ಙྕࢆ⏝࠸ࡓᦠᖏ➃ᮎྥࡅࡢ᪥ᮏㄒᩥධຊᡭἲ࡟࠾ࡅࡿᩥ⬦᝟ሗࢆ⏝
࠸ࡓㄗㄆ㆑ࡢಟṇ͇᝟ሗฎ⌮Ꮫ◊✲఍◊✲ሗ࿌0/%SS-DQXDU\
! ᒣୗ࿴ᙪ㸪*RXWDP&KDNUDERUW\㸪㤿ῡᾈྖ㸪ᯇཎ㞞ᩥ͆⮬ᕫ⤌⧊໬࣐ࢵࣉࢆ⏝࠸ࡓືᚄᇶᗏ㛵ᩘࢿࢵࢺ࣮࣡ࢡ
ࡢᵓ⠏͇᝟ሗฎ⌮Ꮫ఍➨  ᅇ඲ᅜ኱఍ㅮ₇ㄽᩥ㞟㸪4SS0DUFK㸦඲ᅜ኱఍Ꮫ⏕ዡບ㈹
ཷ㈹㸧
G◊✲㈝ࡢ⋓ᚓ
! ⛉Ꮫ◊✲㈝⿵ຓ㔠ࠊᇶ┙◊✲&ࠕ࣏ࢫࢺ㸲*࡬ྥࡅࡓ฼⏝⪅ࡢ⮬ᚊ࣭㐺ᛂⓗ⾜ື⌮ゎࣔࢹࣝ㛤Ⓨ࡜᪂ୡ௦⛣ື
㏻ಙ⥙ࡢ◊✲ࠖᖹᡂ㸰㸮ᖺᗘ㸯㸱㸮୓෇
! බ❧኱Ꮫἲேᒾᡭ┴❧኱ᏛᏛ⾡◊✲㈝ࠕࢽ࣮ࣗࣛࣝࢿࢵࢺ࣮࣡ࢡࢆ⏝࠸ࡓᦆയࡋࡓ⬻⣽⬊ࡢࣔࢹࣝ໬࡟㛵ࡍࡿ
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>୺࡞ᴗ⦼㹛
,QWKLVSDSHUZHLQYHVWLJDWHIDFWRUVWKDWLQIOXHQFH
WUHQGVLQVHQWHQFLQJSURFHVVEDVLQJRQQHZVSDSHUDUWLFOHV
LQRUGHUWRILQGOH[LFDOFOXHVIRUDXWRPDWLFWULDO
YHUGLFWHVWLPDWLRQ:HH[DPLQHYHUGLFWVIRUPXUGHU
FDVHVRIWKHODVW\HDUVXVLQJQHZVSDSHUDUWLFOHV
DQGSUHFHGHQWVIURPDGDWDEDVH
DYDLODEOHRQOLQH7KHUHVXOWVVKRZHGWKDW
WKHUHLVDWHQGHQF\WRJLYHVWULFWHUYHUGLFWVIRUPXUGHU
FDVHVDQGFOXVWHUHGE\&/872LQWRILYHFODVVHV
ZHUHMXGJHGDVGHVFULSWLYHIDFWRUVUHODWHGWRDFULPH
PHWKRGDQGOHWKDOZHDSRQXVDJH:HDOVRXVHVLPLODULW\
EHWZHHQFDVHVIRUVHQWHQFHHVWLPDWLRQDIWHUILOWHULQJ
RXWLQDGHTXDWHIDFWRUVE\XVLQJSUHYLRXVO\UHWULHYHG
SUHFHGHQWV)LQDOO\ZHFRQILUPHGWKDWXVLQJ
VLPLODULW\EDVHGZHLJKWVJLYHVOHVVHUURQHRXVVHQWHQFH
HVWLPDWLRQWKDQWKHEDVHOLQHPHWKRGODFNLQJWKRVH
ZHLJKWV
